We present the discovery of a planet on a very wide orbit in the microlensing event OGLE-2012-BLG-0838. The signal of the planet is well separated from the main peak of the event and the planet-star projected separation is found to be twice larger than the Einstein ring radius, which roughly corresponds to a projected separation of ≈ 4 AU. Similar planets around low-mass stars are very hard to find using any technique other than microlensing. We discuss microlensing model fitting in detail and discuss the prospects for measuring the mass and distance of lens system directly.
INTRODUCTION
The exoplanets known today show a large degree of diversity. For example, we now know: a planetary system orbiting a pulsar (PSR1257+12; Wolszczan & Frail 1992) , extremely short period planets (55 Cnc e; Winn et al. 2011) , planets with extremely high surface temperatures (KELT-9b; Gaudi et al. 2017) , rocky planets in the habitable zone (Kepler-186f; Quintana et al. 2014 ), a gas giant planet orbiting a brown dwarf (2M1207b; Chauvin et al. 2004) , and an Earth-mass planet around an ultracool dwarf (OGLE-2016 -BLG-1195 Shvartzvald et al. 2017) , to name a few. These planets have been discovered using a few different detection techniques, and each technique has distinct capabilities and limitations. By far the largest number of planets were discovered using the transit technique, and in particular the Kepler satellite yield was very high (Coughlin et al. 2016) . Kepler exoplanets are on orbits similar to the inner planets in the Solar System or more compact than that of Mercury. The longest period confirmed transiting exoplanets are: Kepler-1647b (1108 days; Kostov et al. 2016) , Kepler-167e (1071 days; Kipping et al. 2016) , and Kepler-1654b (1048 days; Beichman et al. 2018) . The orbital periods of these planets are shorter than the orbital periods of all Solar System gas and ice giants. The lack of a large number of the long-period planets hampers our understanding of the formation of planetary systems as a whole and Solar System in particular.
Different planet detection techniques have different limitations when it comes to the wide orbit planets. The radial velocity (RV) technique is intrinsically limited by the length of the time-baseline of the RV surveys (Kane 2011; Sahlmann et al. 2016; Wittenmyer et al. 2017 ). The limit set by the long-term stability of the spectrographs makes detection of the Neptune-mass planets much more difficult than the Jupiter-mass planets: the RV signals are 0.5 m s −1 and 9 m s −1 , respectively, for a Neptune-mass and a Jupiter-mass planet on a 10 AU edge-on orbit around 1 M star. Astrometric detection of planets on relatively wide orbits can be done using Gaia data (in particular, if the mission is significantly extended) or by combining Gaia and Hipparcos data (Perryman et al. 2014; Snellen & Brown 2018) . The astrometric technique is also sensitive down to Jupiter-mass objects. Direct imaging discovers self-luminous planets that orbit nearby young stars and allows follow-up studies of detected objects (Bowler 2016) . Existing instruments are not sensitive enough to detect planets with masses similar to Neptune. Finally, the microlensing technique finds planets that are a few kiloparsecs (kpc) away and mostly around low-mass (hence mostly old) stars. The on-going microlensing surveys are sensitive to planet/star mass ratios smaller than 10 −3 even for wide orbit planets. In fact the widest orbit microlensing planet has mass ratio of 2.4 × 10 −4 (OGLE-2008-BLG092LAb; Poleski et al. 2014) . Even for planets that have no detectable stellar host and are likely free-floating, microlensing can probe Neptune-mass planets (Mróz et al. 2018) .
It is important to combine the constraints of both the wide-orbit and the free-floating planets (Mróz et al. 2017 ) in order to fully understand the formation and evolution of planetary systems. The bound planet parameters that are readily measured for microlensing are the mass ratio (q) and the projected separation (s) in units of the Einstein ring radius (θ E ). The microlensing planets with the widest orbits are OGLE-2008-BLG-092LAb (s = 5.3; Poleski et al. 2014 ), OGLE-2011 , and KMT-2016 Hwang et al. 2019 ) -see discussion in . There are only a few more planets with s > 2. For a typical configuration, θ E corresponds to around 2.5 AU. Hence, the three widest-orbit planets are at projected separations from 7 to 15 AU. The distribution of microlensing planets as a whole has already been studied statistically (e.g., Gould et al. 2010; Cassan et al. 2012; Suzuki et al. 2016; Udalski et al. 2018) , but the statical properties of the wide-orbit planets have not yet been comprehensively analyzed, partly due to the small number of known wide-orbit planets.
Here we present the discovery of a wide-orbit exoplanet OGLE-2012-BLG-0838Lb. A short-lasting anomaly is observed well before the main peak of the event and this points to an s = 2.1 planet. The wide-orbit planet interpretation is confirmed by detailed modeling. The planetary anomaly was found in pure survey observations by the Optical Gravitational Lensing Experiment (OGLE; Udalski et al. 2015) , i.e., the planet detection did not depend on a targeted follow-up photometry. This means that the planet can be included in future statistical studies of the wide-orbit planets. For OGLE-2012-BLG-0838, high-resolution imaging and satellite imaging were collected, which helps to directly constrain the planet properties.
In the next section, we present the data collected for OGLE-2012-BLG-0838. We describe the model fitting in Section 3. In Section 4, we analyze current constraints on the physical properties of the system. We summarize the paper in Section 5.
OBSERVATIONS

OGLE photometry
OGLE is a large scale photometric survey. It is currently in its fourth phase (OGLE-IV) and operates a 1.3-m telescope at Las Campanas Observatory (Chile) that is equipped with a 32-CCD chip camera (256M pixel in total). The camera field of view is 1.4 deg 2 , and the pixel scale is 0. 26. OGLE bulge observations are performed in the I band, and we use only these to fit the microlensing model. When the anomaly occurred, the field of OGLE-2012-BLG-0838 was observed once per one or two nights. There are 20 OGLE fields that are observed with higher cadence. For the OGLE-2012-BLG-0838 field, the median seeing is 1. 4, which is slightly higher than in other bulge fields. Additional lower cadence V -band data on the target exist, but do not cover the anomaly, and we use them only to characterize the source star. Photometry of the OGLE data is performed using difference image analysis (Alard 2000; Woźniak 2000) . We corrected the native photometric uncertainties following Skowron et al. (2016) . For a more detailed description of the OGLE survey, see Udalski et al. (2008) and Udalski et al. (2015) .
The search for microlensing events in the OGLE data is performed daily (Udalski 2003) . The event OGLE-2012-BLG-0838 was discovered on HJD HJD − 2450000 = 6082, i.e., after the anomaly was over. The planetary nature of the anomaly was first suggested on HJD = 6126.403 (by A. U.), and subsequently the planetary models were fitted (by C. H.). Event coordinates are R.A. = 18 h 12 m 00. s 74 and Dec. = −25
• 42 41. 8, which translate to l = 5.
• 720 and b = −3.
• 472. The baseline brightness in the standard photometric system is: I = 17.610 mag and (V − I) = 1.851 mag (Szymański et al. 2011 ).
EPOXI imaging
Thanks to the early recognition of its anomaly, OGLE-2012-BLG-0838 was scheduled for observations with the EPOXI mission, which is re-purposed Deep Impact spacecraft (Hampton et al. 2005 ). There are 6516 images collected between HJD = 6136 and 6150. The EPOXI images are out-offocus, and each star produces a donut-shaped image. In the dense stellar fields of the Galactic bulge, the images of many stars are overlapping, which hinders photometric analysis. Thus the OGLE-2012-BLG-0838 EPOXI data have not yet been reduced. For an analysis of EPOXI data for a different event, see Muraki et al. (2011) .
VVV photometry
The Variables in the Via Lactea (VVV) survey (Minniti et al. 2010) observed the Galactic bulge between 2010 and 2015 using the near-infrared 4-m VISTA telescope situated at the Paranal Observatory (Chile). VVV took most of its observations in the K s band. The event OGLE-2012-BLG-0838 is detectable in VVV data, but no useful data were taken during, or close to the anomaly. The epoch closest to the anomaly was secured under non-photometric conditions. Hence, the VVV K s -band data do not usefully constrain the binary lens microlensing model, and we use them only to derive the source properties. Photometry was extracted using a PSF-fitting technique. From the VVV data we derive baseline K s = 15.190 mag.
SMARTS photometry
Immediately following A. U.'s planetary alert (HJD' = 6126.403), the Microlensing Follow Up Network (µFUN) initiated observations using the ANDICAM dual-beam optical-IR camera (DePoy et al. 2003) on the SMARTS 1.3m telescope at Cerro Tololo InterAmerican Observatory (CTIO, Chile). The sole purpose of these observations was to characterize the source, primarily to measure the H-band source flux in order to compare to possible future high-resolution adaptive optics imaging. During these H-band observations using the IR channel, the optical channel was used to obtain V and I data as back-up for the unlikely possibility of problems with the OGLE V -band data. However, as anticipated, there were no such problems. Hence, only the H-band data are used in the present analysis. Because the observations began before the main peak, they covered a complete range of magnifications from near-baseline to peak, which is the main guarantee for an accurate measurement of the source flux. The data were reduced using DoPhot (Schechter et al. 1993) . The zero-point of the photometry was calibrated using 154 nearby stars with VVV photometry. The difference between VVV photometry and SMARTS instrumental magnitudes shows a linear dependence on the magnitude itself and we take this effect into account in the zero-point calibration. The calibration has uncertainty of 0.053 mag. There were a total of 205 H-band observations in ten-dither or five-dither groups at a total of 21 epoch, of which 150 observations were successfully reduced. Median seeing of SMARTS data is 1. 2.
Magellan adaptive optics imaging
The H-band high-resolution images of the OGLE-2012-BLG-0838 field were taken on HJD = 6766, with Magellan Adaptive Optics system (MagAO; Close et al. 2012; Males et al. 2014; Morzinski et al. 2014 ) on the 6.5-m Clay Telescope at Las Camapanas Observatory (Chile). We used the Clio Wide camera, which has a plate scale of 27.49 mas and a field of view of 14 × 28 . The integration time for an individual science exposure was 30 seconds, and we took ten sets of images with four dithers for each set. We performed the coordinate transformation from the OGLE frame to the MagAO frame using the positions of the six common isolated stars. The position of the source that we identify on MagAO image lies (22, −14)±(19, 17) mas in the East and North relative to the transformed position of the target centroid on the subtracted OGLE image. The closest star on the MagAO images is about 390 mas away, so the identification of the target is secure. The MagAO source is isolated with a FWHM of 160 mas. We use SExtractor (Bertin & Arnouts 1996) to perform aperture photometry on the MagAO images. MagAO data are typically calibrated to the 2MASS photometric catalog (Skrutskie et al. 2006 ). Due to lack of overlapping stars between MagAO image of OGLE-2012-BLG-0838 and 2MASS catalog, we used the VVV data as a bridge between 2MASS and MagAO to do the photometric calibration. We performed PSF photometry on the extracted VVV image with DoPhot (Schechter et al. 1993 ) and then we used common isolated stars within 3 of the target to calibrate it to the 2MASS magnitude system. Only stars with H > 12.8 mag are used to avoid detector non-linearity for VVV. Then we calibrated the MagAO magnitudes using four common isolated stars between MagAO and VVV.
MICROLENSING MODELS
The light curve of OGLE-2012-BLG-0838 (Figure 1 ) presents the main event, which is wellapproximated by the Paczyński (1986) point-source point-lens model. The anomaly is short and high-amplitude, but its shape is not well determined. Such events can be produced by two types of events: 1) a binary source and a single lens or 2) a single source and a binary lens (Gaudi 1998) . Furthermore, the binary lens case presents two possibilities (e.g., Bhattacharya et al. 2016; : separation s can be larger or smaller than one (called wide and close model, respectively). We discuss all three possibilities below, starting from the binary lens s > 1 (or wide solution), which turns out to be the correct model. 
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Wide binary-lens model
To represent a binary-lens model, we use following parameters: t 0 -the epoch of the minimum approach, u 0 -the minimum separation (normalized to θ E ), t E -the Einstein timescale, ρ -the source radius (normalized to θ E ), α -the angle between the source trajectory and the lens axis, s, and q. For parameter conventions we follow Skowron et al. (2011) except for t 0 and u 0 , which are defined relative to the primary lens. The first three parameters (t 0 , u 0 , and t E ) are constrained by the main subevent, i.e., their values can be obtained by fitting a point-lens model to the data with the anomaly epochs removed. The other parameters are constrained by the time and length of the anomaly, and all except ρ can be relatively well estimated by visual inspection of the light curve. There are two additional flux parameters: the source flux and the blending flux. We estimate them separately for each model using linear regression. The linear limb-darkening coefficient is assumed to be Γ = 0.46, which was estimated based on a preliminary fitted model and the color-surface brightness relations by Claret & Bloemen (2011) .
We first tried to fit the model using the frequently used Monte Carlo Markov chain (MCMC) technique. Multiple runs were carried out with a variety of settings: most importantly, the covariance matrix used for selecting candidate steps was modified. Yet, not a single run was well-mixed. The chains became trapped in narrow local minima and did not move out of them even after hundreds or thousands steps. We then used Multimodal Ellipsoidal Nested Sampling algorithm or MultiNest (Feroz & Hobson 2008; Feroz et al. 2009 ). At each step MultiNest approximates the probed distribution by a union of multidimentional ellipsoids. MultiNest fitted the model without any of the problems seen in MCMC. It turned out that the parameter space has a complicated shape that caused the usual MCMC technique to get stuck in local minima.
We present the results of the model fitting in the first column of Table 1 and in Figure 1 . We report only a single mode there. The MultiNest can sample multimodal posterior and search for multiple separated modes. The search for multiple modes can be run on all parameters or a selected subset of parameters. When we search for multiple modes on all parameters, only a single mode is found. When the search for multiple modes is run only on ρ, then 10-30 modes are found, depending on the exact settings. The 1σ ranges of the posterior parameters of these modes are overlapping, showing that available data do not allow unique identification of multiple modes. We inspected many models and present selected ones in Figure 2 . Some models predict a light curve that differs significantly from the main model during the times not covered by the data. It seems likely that a few additional data points over the anomaly would pinpoint the model as was the case for OGLE-2008-BLG-092 (Poleski et al. 2014 ). On the other hand, with just a single point less, the anomaly shape would be much less constrained, similarly to the case of OGLE-2002-BLG-055 (Gaudi & Han 2004) .
We derive the source brightness using posterior distributions. We obtain: V s = 19.697 ± 0.063 mag, I s = 17.853 ± 0.062 mag, H s = 15.582 ± 0.063 mag, and K s,s = 15.427 ± 0.063 mag.
After considering the static binary-lens model, we tried to include the microlensing parallax effect. It is described by a 2D vector π E π E π E , whose amplitude is equal to the relative lens-source parallax divided by θ E . If both θ E and π E π E π E are measured, then both the lens mass (M ) and distance (D l ) are measured directly (Gould 2000) :
where κ = 4G/(AUc 2 ) = 8.14 mas M −1 is a constant, and D s is the source distance. The annual microlensing parallax breaks the assumption that the source motion is rectilinear. The effect is undetectable for most events, because during their (typically short) duration, Earth's motion around the Sun can be well approximated by a straight line. OGLE-2012-BLG-0838 has relatively long t E of 40 days. The anomaly additionally increases the chances of measuring π E , because it provides a well-timed event (An & Gould 2001) . To fully define the parallax model, one has to specify t 0,pari.e., the parameter reference time (Skowron et al. 2011) . This is used to define inertial frame, and a frequent choice is t 0,par ≈ t 0 . Here, we adopt t 0,par = 6080, i.e., during the time that constrains the ρ measurement.
We consider two degenerate scenarios: u 0 < 0 and u 0 > 0. The models are presented in the last two columns of Table 1 . Only the East component of π E π E π E is measured at 1.9σ (u 0 > 0) and 2.5σ (u 0 < 0) significance and π E,N is basically unconstrained.
The annual microlensing parallax can be mimicked by the lens orbital motion (Batista et al. 2011; Skowron et al. 2011) . We have fitted the models with parallax and instantaneous lens orbital motion, which is represented by two additional parameters: dα/dt and ds/dt. We applied following priors: |dα/dt| < 2 rad yr −1 , |ds/dt| < 4 yr −1 , and 10 −4 < ρ < 0.02. From the posterior distribution we remove the models for which the ratio of kinetic to potential projected energy E ⊥,kin /E ⊥,pot (see Dong et al. 2009; Batista et al. 2011 , calculated assuming D s = 8 kpc) is greater than one, i.e., these models are unbound. We have considered only the u 0 > 0 solution and have run extensive simulations. The best bound model improves χ 2 by 2.15 compared to the parallax model and has E ⊥,kin /E ⊥,pot = 0.93. Such large value of the ratio of projected energy is unlikely, even though it is not forbidden. For smaller values of E ⊥,kin /E ⊥,pot , the χ 2 improvement is not significant: ∆χ 2 = 1.07 for E ⊥,kin /E ⊥,pot < 0.5 and ∆χ 2 = 0.18 for E ⊥,kin /E ⊥,pot < 0.25. The π E π E π E mean value changes by less than 0.4σ and uncertainties do not change by more than 10%, hence, we conclude that the lens orbital motion does not significantly affect the parallax measurement. The remaining models are all wide binary-lens models and were selected from the search for multiple modes run only on ρ. The legend gives ρ and χ 2 values for each model. Two models peak beyond the plot at (6079.3, 13.55) and (6079.7, 15.20) . The lower panels (b-j) show the corresponding trajectories and planetary caustics (black) for the binary-lens models. The colored circles represent the size of the source as well as its position at the times that the data were taken. The source is moving from left to right. The coordinate system is centered on a planetary caustic. In panels (c) and (d), the two triangular caustics correspond to close models. In this coordinate systems, the central caustics are at (1.56, −0.38) and (1.57, 0.38), respectively. For the other models (i.e., wide), the primary is at (≈ 1.6, 0). For the three models with ρ < 0.002 (panels c, d, and e), the actual source size is smaller than the points shown.
Close binary-lens model
We additionally searched for close (i.e., s < 1) binary-lens models. The best-fitting model has ρ = 0.00142 ± 0.00051, α = 178.54 ± 0.63 deg, s = 0.4832 ± 0.0079, q = 0.0113 ± 0.0013, and χ 2 = 574.47, i.e., it is worse fit to the data by ∆χ 2 = 10. It is also presented in panels a and c of Figure 2 . We have compared Bayesian evidence for this model and the wide-binary lens model. We assumed a log-uniform prior in s and q and a uniform prior in other parameters. The likelihood ratio is L wide /L close = 18847, which strongly prefers the wide solution. The a priori probability also favors the wide model over the close one. Recent statistical analysis of microlensing events (Suzuki et al. 2016) shows that the microlensing planet occurrence rate is increasing with increasing s and decreasing q, and this result is confirmed by joint analysis of microlensing, radial velocity, and direct imaging results (Clanton & Gaudi 2016) . In the present case, the Suzuki et al. (2016) planet occurrence rate d 2 N/(d log s d log q) favors the wide model by a factor of 45.8. We reject the close model based on the two arguments given above.
The close model with α = 179 deg has a source trajectory that crosses the binary axis outside the caustics (in other words, the source passes all caustics on the same side). There is a second model in which the source trajectory crosses the binary axis between the planetary and central caustics ). See panels a and d of Figure 2 . For OGLE-2012-BLG-0838, the latter model has α = 206.65 ± 0.68 deg and a corresponding χ 2 is 614.94, i.e., large enough to reject this model.
Binary-source model
The binary-source model introduces three additional parameters as compared to the point-source point-lens model (t 0,2 , u 0,2 and flux ratio of two sources). The best binary-source model is presented in Figure 2 (see PLBS model) and has χ 2 of 607.35, i.e., worse by 42.8 than the wide binary-lens model. Clearly, the wide binary-lens model fits the data better, and we reject the binary-source model.
SYSTEM PROPERTIES
Here we discuss a few different pieces of information about the lens and source. We are not able to directly measure the lens mass and distance, but we discuss the prospects for doing so. Thus, at the end of this section we derive the lens properties instead using Bayesian priors derived using a Galactic simulation.
In Figure 3 , we show the MagAO image of OGLE-2016-BLG-0838. The final calibrated H-band brightness of the target is H target = 15.29±0.05 mag, where the error estimate combines the statistical and systematic errors. H target is brighter than the H-band source flux measured before and the difference corresponds to H excess = 16.86 ± 0.30 mag. We may estimate the probability that H excess comes from a star not related to the event. We measure the density of stars brighter than H excess from VVV catalog and after correcting for slight incompleteness at the faintest magnitudes obtain 0.152 arcsec −2 . The MagAO image would not reveal H excess star if it were closer than 1.4 FWHM to the target, which corresponds to the sky area of 0.16 arcsec 2 . The expected number of unrelated stars that could not be resolved is thus 0.152 arcsec −2 × 0.16 arcsec 2 = 0.024 1, hence, most likely H excess comes from the lens, the lens companion, the source companion, or their combination.
The relative lens-source proper motion is: µ rel = θ E /t E = 3 mas yr −1 (see below). We may expect that the lens and source could be resolved in about ten years from now and the lens flux could be measured then leading to the lens mass and distance estimate, when combined with the stellar isochrones (Yee 2015) . In some cases, an identification of the lens in the follow-up high-resolution imaging is problematic (Bhattacharya et al. 2017) . The future lens flux measurement can definitely use the MagAO image presented here for calibration. We also list nearby stars in Table 2 . As one can see in Figure 3 , the event is by far the brightest object within the ground-based seeing limit.
The existing EPOXI data have not yet been reduced. We use representative models from Section 3.1 to predict the magnification as seen by EPOXI -see Figure 4 . We also show a histogram of the amplitude (i.e., difference between maximum and minimum) of magnification predicted for EPOXI in Figure 5 . The lens mass and distance can be measured directly if the microlensing parallax is measured. Some of the magnification curves are almost flat. If the true magnification curve is almost flat, then the parallax measurement is unlikely. If the highest magnification is 4, then the magnification curve can be approximated as a linear function of time. In this case, it will be necessary to remove potential systematic linear trends in the EPOXI photometry in a manner that is independent of the photometry of the source in the EPOXI data in order to measure π E . To measure θ E , we use the method developed by Yoo et al. (2004) . We present the color-magnitude diagram of stars lying within 2 from the target in Figure 6 . The red clump has an observed color (V − I) RC = 2.003 ± 0.008 mag and brightness I RC = 15.489 ± 0.030 mag. We compare these values with the extinction-corrected values from Bensby et al. (2011) and Nataf et al. (2013) to obtain E(V − I) = 0.943 mag and A I = 1.157 mag. The extinction-corrected source properties are I s,0 = 16.696 mag and V s,0 = 17.523 mag and using the Bessell & Brett (1988) color-color relations we obtain (V − K) s,0 = 1.801 mag. The estimated (V − K) s,0 and V s,0 correspond to θ = 1.85 ± 0.14 µas (Kervella et al. 2004 ). When combined with ρ for static wide model we obtain θ E = 0.319
−0.089 mas. We have placed only weak constraint on the microlensing parallax, hence, we have to use Bayesian simulations of the Galaxy to derive the lens mass and distance. For this purpose, we use an approach presented by Clanton & Gaudi (2014) . In short, the lenses are the main sequence stars drawn from the density profiles of a double-exponential disc and the boxy Gaussian bulge. The main sequence mass function is taken from the model 1 in Sumi et al. (2011) . For source distance we use the boxy Gaussian bulge distribution, i.e., model G2 by Dwek et al. (1995) . The results of the simulations are presented in Table 3 . We run the simulation twice: first, for the static model, and second, imposing parallax constraint from Table 1. Adding the parallax constraint slightly reduces µ rel and increases D l and M l . In either case, we infer that the lens is a low-mass star, as expected. (Szymański et al. 2011) . Table 3 gives our prediction of the lens mass and distance. These quantities allow us to estimate the brightness of the lens and compare it to the blending light. For the fiducial value M l = 0.42 M , the absolute brightness of the lens would be M I = 7.8 mag (Dotter et al. 2008) assuming [Fe/H] = −1 and age of 10 Gyr. At D l of 6 kpc, the lens is almost certainly behind almost all of the dust. Hence, the b Instantaneous projected star-planet separation: r ⊥ = sD l θ E .
lens extinction should be similar to the source extinction. Combining all these pieces of information, we may expect the lens brightness of 22.8 mag i.e., 3.5 mag fainter than the light blended with the source. For M l = 0.75 M and the same distance, the lens brightness is only 0.24 mag fainter than the light blended with the source. We can also estimate the H-band lens brightness and compare it to H excess . From H vs. (I − H) color-magnitude diagram and the intrinsic red clump color from Nataf et al. (2016) we estimate A H = 0.27 mag. For M l = 0.42 M the absolute H-band brightness is 6.2 mag and the estimated lens brightness H l = 20.4 mag. For M l = 0.75 M we obtain H l = 18.0 mag and both H l values are significantly fainter than H excess = 16.86 ± 0.30 mag.
We can estimate the expected RV signal from OGLE-2012-BLG-0838Lb. We estimate the semimajor axis: a = (3/2) 1/2 r ⊥ = 5.0 AU. For M l = 0.42 M the orbital period is P = (a 3 /M ) 1/2 = 17.4 yr. For the edge-on configuration, the RV signal would be K = 3.4 m s −1 . Detecting planets with similar properties around nearby stars is challenging for the RV surveys. The longest period RV planets with well-measured RV curves are HD 30177c (20.8 yr or 31.8 yr; Wittenmyer et al. 2017) and GJ 676Ac (20.4 yr; Sahlmann et al. 2016) , though for neither of them the RV data cover the full orbital period.
SUMMARY
We have presented the microlensing discovery of a wide-orbit planet OGLE-2012-BLG-0838Lb. Alternative models of observed light curve were considered and found inadequate. Finding planets on similar orbits around low-mass stars presents a challenge. The lens physical properties are constrained but not directly measured. We discuss here additional existing and future data that can constrain the physical parameters of the lens system directly.
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